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The 14th Scientific Congress of the Chinese Association for Laboratory Animal Science was held on October 11‐12, 2018 in Qingdao, China. During this congress, an international forum on the development of Laboratory Animal Sciences (LAS) worldwide was held in which participants learnt about the development of new LAS resources and technologies, as well as the progress of LAS in China. The main points that were discussed are as follows.

After nearly a century of development, there are more than 200 species of experimental animals, and more than 20 000 inbred lines, outbred lines, genetic engineered animals, animal models of diseases, and other resources all over the world, which provide abundant experimental animal resources for scientific research. These resources are widely used in life science research.

Many important scientific achievements have been obtained by using laboratory animals, as recognized by 18 Nobel Prizes that were awarded for breakthroughs made possible by this work. According to statistics, in the field of life science, animal experiments account for 60% and therefore make a significant contribution to research in the field. Animal experiments have proved that many infectious human diseases are caused by various microorganisms, such as plague, brucellosis, diphtheria, tetanus, smallpox, and so on. These scientific achievements have determined the relationship between various pathogenic microorganisms and human diseases, making it possible to prevent diseases, build immunologic defenses, and to treat various infectious diseases. Antibiotics, drugs, and biological products discovered through animal experiments have been used for human disease prevention and treatment, saving countless lives. It would have been impossible to eliminate smallpox without animal experiments. Furthermore, animal experiments have solved many important technical problems in clinical medicine, such as hypothermic anesthesia, cardiopulmonary bypass, brain surgery, cardiac surgery, and organ transplantation. Animal experiments have also enabled the study of genetic engineering and the acquisition of desired genetic traits to produce new insights into the molecular bases of disease. Thus, it can be seen that laboratory animals and animal experiments play an extremely important role in promoting the development of life science.

In the international forum, the topics that were discussed included the development of LAS; education and training; use and care of laboratory animals; relevant legislation; mouse resources, including development of inbred strains; the correct selection of animal disease models during drug development; and the application of using animal models in infectious diseases.

During the round‐table discussion, experts affirmed the rapid development of LAS in China. As with the developed countries, LAS in China has experienced many challenges and problems and it is important to obtain advice and suggestions from international experts. According to their experience, education and training has been of great importance. Furthermore, with the development of LAS, correct use and care is becoming more and more crucial and, in this regard, it is very important to get mutual recognition, while at the same time, respecting different cultures.

The participants also showed great interest in the development of comparative medicine in China, as well as the development of modified animal models. Comparative medicine has been ascribed different meanings by various universities and research institutions. Basically, it is a distinct discipline of experimental medicine that uses animal models of human and animal disease in translational and biomedical research. The development of comparative medicine in China led by Prof. Qin Chuan and her team (at ILAS) has its own characteristics and considers the similarities and differences between animal models and human diseases. Animal models of diseases that mimic the pathological process or symptoms of human diseases, at least partially, should be acknowledged as ideal models. As a result, they believe that comparative medicine is an interdisciplinary subject of Laboratory Animal Science and Medicine, focusing on the similarities and differences in medical problems in humans and animals of different species. By establishing animal models of various human diseases, they have studied the occurrence, development, and outcome of diseases caused by the same pathogen in different species, and systematically compared and studied the molecular, organizational, and overall mechanisms that cause these differences in order to understand the nature of human diseases, aging, and life span. They have applied this theory in infectious diseases that have troubled human beings throughout history. In the past 30 years, many new infectious diseases, including AIDS, severe acute respiratory syndrome (SARS), Lyme disease, Hantavirus pneumonia, Nile virus infection, Ebola virus hemorrhagic fever, avian influenza, have emerged, and some diseases are still spreading around the world. Animal models of infectious diseases are indispensable for the study of pathogen‐host interactions, immune regulation, and evaluation of vaccines and therapeutic drugs.

There are a few key points that need to be considered in the development of infectious disease animal models. Which animals are sensitive to new pathogens? Will the animal‐specific diagnostic reagents be developed in time since the clinical ones cannot be applied to animal models? Is there any animal model for simulating the whole process of infectious diseases to support the research?

According to these concerns, Prof. Qin Chuan and her team have analyzed the receptors of pathogens and immune systems of different species and strains of animals by comparative medicine methods. The resource bank of susceptible animals with different pathogens has been established to solve the problem of timeliness in the establishment of animal models.

By comparing and analyzing the genome, immune factors of humans and different species of animals, and eliminating the background interference of animals, 19 kinds of pathogen monitoring reagents for animal models have been developed. This has solved the problem of clinical reagents being unsuitable for animal detection due to species differences and the short time scale for establishing models.

Aimed at the same pathogens, the animal model system (AMS) of different animal species and genetically modified animals has been established, so that factors such as genome, receptor, immunity, pathology, and transmission have been clinically compared and analyzed. The AMS is able to reflect the whole process of various diseases, which has solved the problem of a single animal model being unable to simulate diseases comprehensively. Under this guideline, in 2004, Prof. Qin and her team developed the first nonhuman primate model for SARS infection, which reflects the pathogenesis process of clinical SARS infection.[1](#ame212047-bib-0001){ref-type="ref"} In 2009, they developed the H1N1 transmission model to predict the risk of spread and the carrying of pathogens in animals in close contact with humans.[2](#ame212047-bib-0002){ref-type="ref"} In 2010, the H5N1 model was developed to verify the transmission of virus via placenta.[3](#ame212047-bib-0003){ref-type="ref"} In 2011, the first transgenic mouse model for Human Enterovirus 71 infection was developed to verify the function of virus receptors in vivo.[4](#ame212047-bib-0004){ref-type="ref"} In 2013, ferret, mice, and pig models for H7N9 were developed to study the virus infection and transmission.[5](#ame212047-bib-0005){ref-type="ref"}, [6](#ame212047-bib-0006){ref-type="ref"} Meanwhile, the nonhuman primate models for MERS infection were, respectively, developed on marmosets and rhesus macaques.[7](#ame212047-bib-0007){ref-type="ref"}, [8](#ame212047-bib-0008){ref-type="ref"} They also established the nonhuman primate model for HIV study in China used since the 1980s, and the drug resistance and latent infection model for tuberculosis, These models have resolved the bottleneck in the study of infectious diseases study and drug development in China and other countries.[9](#ame212047-bib-0009){ref-type="ref"}, [10](#ame212047-bib-0010){ref-type="ref"}, [11](#ame212047-bib-0011){ref-type="ref"}, [12](#ame212047-bib-0012){ref-type="ref"}

In order to improve the reliability and repeatability of animal experimental results, the standardization of animal model development and evaluation technology in infectious diseases has been performed, which has solved the problem of poor reproducibility of animal experiment results.[13](#ame212047-bib-0013){ref-type="ref"}, [14](#ame212047-bib-0014){ref-type="ref"}

Based on the animal model system for the whole process of infectious diseases and evaluation technologies, Prof. Qin and her team have built a platform for precise evaluation of infectious drugs and vaccines. This platform has provided animal models or techniques for nearly 700 projects undertaken by the Chinese Academy of Medical Sciences, Chinese Center for Disease Control and Prevention, Chinese Academy of Sciences, Tsinghua University, and National Institutes of Health et al., which has strongly supported infection and pathogenesis studies.

Finally, the development of the Gene Mine offers the potential for many new animal models of disease to be developed. Harnessing the genetic repertoire of the mouse species, the Gene Mine consists of dozens of recombinant inbred strains, resembling a large pedigree of dozens of "cousins" descended from eight "great‐grandparents."[15](#ame212047-bib-0015){ref-type="ref"}, [16](#ame212047-bib-0016){ref-type="ref"}, [17](#ame212047-bib-0017){ref-type="ref"} Already, the Gene Mine has generated several unique models, including for diabetic retinopathy,[18](#ame212047-bib-0018){ref-type="ref"} ulcerative colitis, right ventricular cardiomyopathy, achalasia, prostate hyperplasia, etc. The Gene Mine is now based in ILAS, Beijing, where its phenotyping, genotyping and evaluation for diseases is ongoing.
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